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[54] SUBS & &i@fitii&& PWM ffeft 
[57] fflU 

ffl &&fig£ 0 - 100% Ift ttm 11 ft iftff 

pwMSfitj, *fiiisa«jsw%*tfc»& pwm % 

ft. fcft: DC-DC»***, £&iPr$l8j£8£ 

ASS? l flSWfeffttfAJB? 2 
PMOS( QP1 ) ft NMOS ( QN1 ) , ffl PWM jf 

%tttb%E; %^tt**40, SttSi8ttiH*tiE» 

^70 - 100% ift tfcf&n M pwm &im, jt*. 
PWM fe|f}30Xffl£tt$flJ|gtt3f^-ffttr#ffIf 

u-$im--pwMM-^. aiiim-ip^--M^#tt 
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*z m w * =& 



1. — *#4Mt-f-fc^: 

DC— DC #*#£J&i£#v£ 
*4i*.KI tfj ft* A#**M&*A'0Mf . *J/fl 4- PWM -*-5%j4*J 

pwm *#4*Wit*il*-ai*.x^«it«Mb, 

0— 100%:M£tfc& S W PWM -ft-T, *t#r it DC- DC 
i£#PWM<f£#j. 

2. #.**L*J** 1 ^TitW***.*, *4t4E*-f . ffit PWM 

i*£-f5-§-, -fltJBi«-+^g(8^4t** + ^|5— iJeJH— 8t4Hjt 
PWM -ft -y; MXL 

PWM -ff-f-, &J&lfr*^#/^i£i$;t*^*Offite*tt 
PWM -ft -T. 
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m 9 # ^ 5fS2/5?5 



3. foVkfa#)gr£2m&tfj4L®.&&, £-#*M£-f: 

PWM 

&m%m^fr, 3-^^m^% ^- ^mn^f^ 

«fe |fi * **i£&.&-t , #T 
Ji, SlUi*l P S*Jitfi A## »*UM*£0fi£fc* 

* P ^it^^#-^^^fe^^^^rii , fe.»4fr^s* J J L Ji,*ifisU 
—A Ptfit^A'fc'f ^«U£ 
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*t m 9 # H U53/5M 



-f-it, #te#f^-- a^ifc^ — 

R-S iMM*#fl#J&, ^f-f^^^ 

0Tif.#.=: PWM 
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& a * * -ts »*/sji 



##U£#£#fi£#— P ftiMA#.tf***#UMfi£ 

R-S iMMB#ll#)&. ff 1 ^^^ 

^ ifctir -t £ I] ft m^m^t-f^^ ft frM it -5- , iUs 
*iL#^ ^8 iiU*Jt*fr * ^ A ^5 - >h* ^ it ^ ^ lw a. , 
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M 3? * 4* J&5/5?J 



4. — PWM *#*£^-ffc4t: 

^J(tjL^^*f**iAi4»-f^Jlli^*— pwm -ft 

" " -&>&<Ht &f%VL% —1p%JZ. PWM 

— PWM -ft -5", |MiJg*(r**^r^tit«^«I*»#*^ 
PWM -ft-?-. 
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m % 



PWM 

x * & 1 «fe & pwm 

jj'j^^^A^nfelc, Bib4,»3ifc##m*. 

CMOS N ftifc^A^ ( >*Tffi## NMOS ) jfp P 

ftiHSaVfr-f (^Tf^#^ PMOS) MOS B 0 o^fa^A, 
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B 7 * A 7 4M) CMOS IM^^ N #£>&2! *F-£&jSL*4Mj 

iS7t. fl^&i&Stf 

PMOS ( 8lT#5& ) ( QP1 ) *M&$3 NMOS C 

^^Ms^f ) ( QN1 ), *X3L##-i&> # Jt 4* 

VOUT; &M.zkk&40, #i£ C ^ M>£*^t lb t Ajff|.$t 
E tt&£^&flL*0*b4fc. $t^J.#^-rPWM fc4 20, » 

i«J.-ft-f-^'J PWM fM" fc*M* BP 

VDD, 4V) Wifr^-f- 1 ^^^fcte VSS ( #^N&fc«fe, 

4* GND, #J*i 0V) 6$Afc-f" 2 4l|SJ , ^JpUS^Jli ( QP1 ) 

MSJf&'f*^ (QN1) _B_.&#«Ma. D. ifiiM'&'f (QP1 ) tfl'&tiL 
S^*^fei*-f-lJi, ^^-f (QN1) ti#*U£&£4ft-?- 2 Ji. 

^i^&^lr (QP1) ^{UteW-f (QN1) ^&fi$#*M**&- 
i?i^**>t SH SL, tf&J&lfLJt^i^&i] PWM 20 ^ PWM 

4#^iti±4M^>f fg- BAI *» BA2 iUWM'Jtt. iiltte-M^tf *. 
iti^MM SH SL4MJT ^fi^ft&^f 
fi* + fS] tST K Jij* i it J* <fe VMA. 

t K sMM*.&*<fe<± vss 2 

1 *° CO, ^^^^^4fe,*,Jiii#^4frthJ*-f 4, iti± 
CO ffrtH^ffi VOUT. .J&JL, ^r* %S VOUT it 

fcte vss tfj&T 5 _t E ^fc^tertotb^. teik 

a*it4frtb, PWM 20 G$ PWM * 
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f-«JLSMS:*i, 4%#S'J^B*ftft^#-ib*>a vout t.sv) 

&COMP#J&. -5-ft*4££ 

*»40 tfnO.** Vb [#.JftS 9(a)]. fttb&HCOMP " + " * 

Wsawl^&S 9(a)L ###tb#.tf&*., Ifrft ##JtJt£#.* 
*&J:#r& Vb*.i^4t6^ PWM#f I^-MES 9 (b)l. PWM -ft 
^^fltii.MtJt SH#p SL^S'JB 7 CQP1 K 

teM&fo*f ( QNl ) Ji. <E;i, ^ T^t PMOS A NMOS JSJ B^-f^i®. 
Bt^^^^^- VIN — VSS — fl4## i£«fe,3R., 

fc-l&**4MP (QNl ) 4frtb^i&i4JNtJt SL, &^t£>£tbiti 
(QPl ) t^i&i&^t SH f . 

-ft-f-^iSt^A, lMHz^|«4. CMOS 

^m^M&^S^A^ PWM -ft-?", &fcM$3±4t. 

ffrVL, ^^?itPWM4^20, 6#JU&M£ 1MHz) 
&r&5&t> ^4&>*JUJUl.lfrtb Vb^^^t:>S.^ PWM -ft-?-. 

it#t PWM 20 10 #T^. HtSfcJl^t, PWM 

tWMf 21, &4M*'fiH*' 1MHz tf&#Bt 
^Jf CLKl*flRB 11 (a)l; 4,8**^1*^22. 
taW^AtJE VIN; *tM*-f23, g % J.^tl 40 <tt 

iJtAlfrlb Vb; ^fctetfJ-AAfc-f- 24, "fete VSS; 

— t&ffr&'feJ&fc&T .Mf^^A-IS- 201"; ^ft&P-B-R, jfp&vjfc 

PMOS ( QP2 ), & t fci£iU£*.£ 201 " - " tt-f-ftTOi** 



9 



03121316. 2 



n -H »4/19jt 



Vb. %£&;lc&20164 " + " #*&4*£PMOS(QP2) # 
J»*Lsfb^«,iaR^**^A-h. i£Jli4:«201 tf4frtfejfci£# 
PMOS ( QP2 ) fi^Ml, PMOS (QP2) 

^22_h, ^>^*,FJLR^— ^i4^^^-^%-^*fr^ J f-24 Ji; VX 

PMOS (QP3 ), tt^tSC, ^^L'fe 
NMOS ( QN2 ), PMOS ( QP3 ) ^Wfeit*^**,*^!*^ 

22 Ji , A ift*Ufc i±£ *, <fe & £ C iMMHt & * fcteJft A *fc «f 24 J: , 
NMOS (QN2) C ftm$,y 

PMOS ( QP3 ) ¥)m%Lm%& PMOS ( QP2 ) 

201 NMOS (QN2) 6W^i£^£^#^>t*St^3&^- 21 

J:, NMOS (QN2) &&&mfa%&fft ; &&-'M 4 ftJ$S^ CLK^^n^ 

W-CLK; &te:fe&#JS*4L«fe,J8-202, ^^^tttUCW 
**Mfrff6fj =.^^-5- W-CLK l&M® 11 <b)l, *i#;t#«<& 
VTH iMt^ I I? PWM 1t^r . JSl B 1 1 ( C ) J. Jli£ PMOS 

(QP2) ^ PMOS (QP3) #|Sltf^#. JLi# 

^^^+, iii±*Jt>H'fc|B. R (#<t;,fc i /*r 
I -R^-f-i^ilat^g 40^A^-^^«fc>S. Vb, — fe&tt&fe 

J^+^^J:^t^|l 201 ^il^t^^X^Affj^*"Jtfc>jjt, PMOS 

(QP2) A^fJL R, fcift i (=Vb/R) St A. A^*. ^ 
Vb 6*1 % i&ifcft PMOS( QP2 )tf 1SJ Bt , [SJ — 4. j&^&fSj PMOS 

CQP3). ^#T^^.^^H40 4fr>v^-^il<fc>!5. Vb 

ifltft PMOS (QP2) PMOS C QP3 ) ^4-p B 9^'f frvl -fci^Mit 
It, ^^J^tf S C Vb tfj&tnMtf) 

W*>* Vb Ji^-Bt, ftfc&H C SL*Lth*L : A4k4L 

x*jfeflr-9-«-*itrt:«fcA VbWJt*»«*jA-ft. >S n (b) 
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itt m # M5/19^ 



it*¥iq-J&JL&.*.W: %it, 44fc*#«kiL'fc* 202 
VTH$*M* PWM It ^tf/M* *»ffl n (c) tfi£0<>k% 

0), £UUfc^@G)0hF. ittiitf,, Vb, 

10 + pwm fcf P^^^tWt 

*»_h^a£ f £S 10 ft PWM , *»JMUL*.& Vb-L^t", 

*] <fe M J. -t^ , # # A ift-ft ^ ft *ML££ 
PWM^t-f ft^f Vb Ji-fl-T, 4aEJ;#'feML#l f &-. 

A &ft£bl# 90°, ItM PMOS( QP1 )*feU£»&i# PWM 

ii^r (sh) ^i&ftJiM'i'ftJM. 100% ( m % PMOS&tefife^, #f 

M&Q 10 frO PWM-ft-f^^i^^Bt^ PMOS *ifl.i 

#tbA 100%). ^4, -&i£-f ioo%x^tbtH-, pwM-flr^^^^t; 

-TjS., JML# PMOS (SNfcifcf- 100% 

*P, it i±il;t PWM ^ft-f ^^Tfci^-^iS. 

pmos, pmos 100%. I2ift1fl&3£&. 

^tt-A.'fc A VIN(=VDD);# 4.0V, jtt^^^f £*&£.'fe*MstflJ 75% 
1# W WM It-f , ##3s_!j_3.0V ftttifa VOUT, JJ'J 
i>fttfs&Aft 75%. i££> ifX«fe# VIN##4V ^£4ftA. 
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VL 8 ^ &6/19X 



%AVINl£T£, -W 3.0V Bt, ?T## PWM -ft -^Ifrsfc 

*.fi$-f t i£x#lfcj.£ # 80%£ ;£ , /it # 4# * % & VOUT3 .0V ^4fr^ 
VIN # 80%, 2.4V PWM 4t^-=T lit 

A vin, ^Hfe^^#3.ov^#rtb%A, #fefe*4&#*'fi4l. 

'iji*^***^**^ iv'^T^^A. ^-Bti*#& PWM 

@*b, >MLWAJRTJiit^, H W4"f*«Ttt* 0-100% 
X^b&ffl f*)ii^f PWM 4ft*J, fife^&il'tij&^'fefc'feJML PWM 

DC-DC #&fcJ&, DC— DC 

% 5g.,Mr £ * n *, & la] fidS^a^f^tt 

MMf, PWM 'ft -f , #^&r£UL#£ PWM 

^*J^jL5fi.4S-rfl«.A; DC-DC 

PWM 4t~-r , *H£ DC— DC feJ^tfr pwm 4£#J . 

JttUft^^W^aijft^A, *t DC— DC#4fe*^i4^T PWMtl-J 
flf, ttiU^iltl^islt^iA 0-100%X#tt£g]<tf 
PWM tf. -fit "fiit-fT PWM ^#1) ^^^sfctfcAPt, i^Ji 

•f 0%x4t>bitf f+s pwm -fi-r, ^ p 

£t&&^i$«&&'fe J &TI$'#jflt'f£, -ttf&xA 100%X^tb6^ PWM 
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& m # #7/1931 



pwm -fe^^^^^x pwm ^f, m&m&grtPfriii^ 

Z.m^tfim&Mtf) pwm it -t. 

-T, ^afife#tf£-i&£'fr-?-, £AO-100%i-ftfct&3)tfi PWM -ft 
^ & ^ - % P # it ^ S # mtiifc % & F-a 6$ 
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tt W # jS8/I95i 



—#14-*.*, R-S iMMii<4R#)&, «UM^^ftXiMEx. 
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iffi m 389/193T 



#4>3->M^>t#rt«i^, pwm IS-?-**-*. 

ftMtt%— PWM -ft-?-; tt^L>^*,«g-, — jft. 

pwm pwm , M^ifc«r#ri£35& 

jfb#^i PWM #*i&^J&, iM^i^^^^I PWM 

>fl-?-, /iftf1fe#tf£4£<M'»-S-, ±A 0-lO0%x^tfci£ffl^i pwm 

'ft-?-, ifiJUfc#i£^T^£^^tf PWM&*'J. PWM 

^^rfif'fe-f'fc^, pwm 
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iji w =& SBio/iQjfi: 



9 1 *!t!TM I1 ^'t^^'feilWMS; 

g 2^&7S 1 DC— DC PWM 

sh sl ^ t m T&$L& VMA ^ fol ft 4k % ft H >f @ ; 



B3,*4 7B.l. *. & J* pwm 4;&#j A £ ; 



m 5 *til7M 3 <tt PWM — PWM &3&tf]JLfc it 

^ PWM -ft-§-£.iS,^ g ; 

$ 6 *tfc T^^^a 3 (ft PWM &&ft%~ PWM 

g 7 ^ * T ^ CMOS £A 4 IS] tf-g&ss £ 

1&&&ftm&M\ 

® 8 ^tfc 7 S 7 + PWM %^^^£j^^^J^%^S; 
S 9 A*ta 8^x^^^f^^Bt/f-@; 

a io^th 7 a 7 1 pwm 

a 11 A*t@ 10 fti-tttk&&m]ttyftrtJ$®i 

a 12 ^ -f -0.99i4.ff 100%Xfht ( Tjci&^it^.^ ) PWM 4&*J 

6$ 
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& W V WA1/19M 



|Ll 1 t. fc&'fe&fc DC-DC «<& DC— DC 

&&ak^& vin jfp^^^<i vss^.i' B i^^M B a q#-^ (qpi 

i&Mt&fa^ ( QNl ), PWM-ft-f^il*o a q^ ; i ; ^#^ii> * 

it, 46- tb VOUT; 40 DC—DC *Mfc 

ib -5 tb^4f fj ikAiif; « A pwm 

<fe^30, &4W£wJi<ft^, 0— 100% jiL 0Q 1*1 4£#'J PWM 

fT'taM'fe/lt, A^#$'H£ DC— DC @Jt*£. 

DC — DC #&fca8-*#£#ifl B B'&'f (QP1) ^M&M&'f^'f 
< QNl ), D JUBi ^^i^^^t^^^^vfeB-^ 

& VIN(=%^.^^ VDD, 4V)^4£<Mi^- 1 VSS 

(H**«fc-£i GND, -W*» 0.3V) ftmt&T 2 4^ fa], ^^^^-f 
(QP1) tt»*LS#*J#-fl -h. «J5p a q^-f (QNl) 
2 X. 

dl^A^f (QPl ) ^M&S.&'&f- (QNl ) tf«l*f}vvft# 
£ & PWM fcSg- 30 6^ PWM ft-ftfj$,Mffcif SH ^ SL, 

#£s$ + |S]-fl.&K Ji^^St*.* VMA„ 

Jb»h, 2 (a) *cffl 2 (b) II^B^f (QNl) 

^iiit'jf SL^M&^f- (QpTT^it^H* SH>L*I*]>7Th. 
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& 5fl ^ 3TS12/19M 



a. Ha<tffr»*ro#*M'jfc£*s. *ift*^ sl 

NMOS ifci^^jlfeWllt-^-ift, ^r^K-jt-T^t* VIN — 4*J6).&#. 
■fete VSS— -W^^ifcfcvjiti&it. ^jMA#-^ (QN1 ) 

fcmfa*.iel&&%#&—tiL J f SD, ^.^jWA*^45 L ii + , I^-iLii 

vma ¥i t W ^A'KM'fcM'fci vssSjj* 

*2*.W*&&.&&$LM LI CO, it^AWft 

,*Li^«r 27, co t^jb^-^^iLvA'fea 

VOUT(#'J -ko 1 .5 V) , ft #.^4&#J A a * ft Jl . 

ftjL, ^iij^iiit^^ vout sii±inti!tii-Sfi>I«itit*.*- 

40 "-" jfp^^ijfc^*.^ VSS 5 -L^Jfi.)H 

30, til PWM &^33 4Lj&(tt PWM^tfJlM , £A*i*iM. , k^4£ 

f'J . & HiM^M M , #L#r Af J ffi * Si & tfj % rfi * vout ( *j 

^Ji^^t , PWM 30 6$ PWM ^-5-ifti±<frtij4t. 
Jf« BA1 *P BA2*fc^JS'J^.#, /S.^JS-^-^Bi^lSl^^^it^ifr 
#'):*»] MHz )^>t SH^SL,*M^S#*tm#'f ( QP1 ) 
fcfaMStfat ( QN1 ) ijMLJi 1 . i^M^H- SH SL 2 
(a) ?fp@2 (b) #r^<ft/&;t. ^^Mul-fc^ (QP1L «5 a 9 q# 

■f ( qni ) * jiii^ m^#i&»r^ sh ^ sl ft® Ttos-$& 

VMA. VMA, fe%i&i±ftn LI ft 

CO &m&& S4 Ji^l£^*lfrtf{*,A VOUT 
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& m $13/193? 



30#A--f-^a 10 t PWM %>&2fifan#lM$>— fr% — PWM & 
#.#$U£&, #^^^Bt^W?t 1MHz) ^#f#W^8*±A 

ft* PWMlf-yM^J CMOS ^9 S. 

0*t, PWM &i&30 — PWM <&5M*f&, it%—%> 

|-PWM «fcJ*#iJfcJM 40 frH&^-ft^ Vb, ^f-iAi 

#+fl#J.*ttJ& Vb — — iA** 

-fr, A# PWM ttASMBi***. £>&^*i)& 

^-^I^PWM <M&-tf#-iM£ — PWM>ft^, PWM-ff 

Jii£j(5- PWM ^M-ft-f 6, *&HMM& 

lMHz^&;1Wt^t I^J&S 4 (a)] itA^^AHM"; % 
— Bt^J*Jt»A.I»-^ 7, ^**t#i*i. < $.^Bt^J*Jt (#'B*lMHz) 
^^^^^AWX^^^^^-^Bt^Jt CLK1 — 
^HKHt^J&Jt CLK2 (4- 500kHz) +^^-^Mf)tW>t CLK1; 

10, ^**t*.6-a^*t*.*»40^*A4frsfc Vb; &#&4MfrAi$ 
^11, ^^^^VSS; «fcs*,#4fe**, fl-f£A 

Vb tt*. &; ffl-f — 

-tMWiA^t^StWW^Mt^g ci 

^^-ft-f W-CLK1; &J&302, f" IfrAtf St 

-Mt-5- w-CLKl iA#6^it; « A # 
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ift m 45 $14/193* 



— 301, 

Rl. ^>/SU£:^JPMOS(QP4), £ + TH*J.;&;t£301 
46r^i£-^J^ii; Vb, i*;£;&;*Lil 301 6^ " + " i&^i£4Mt PMOS 
(QP4) ^^*5.^^4FJL Rl tfJfsi&U^.&Ji, -tikM-tt^g 301 
W PMOS (QP4) tf«L_h, PMOS (QP4) 
#£&#$r^£^ 9_L f M«fel»JL Rl 11 
-h. 

— ifesfc-kte^ife PMOS CQP5), CI 
NMOS ( QN3 ), & + PMOS ( QP5 ) <K>$^i£&&iX«*6r;v 

&-^9Jl, ^M^t>lL|:|ICl ^^^te^A^ 11 
Ji, NMOS CQN3) 1fimfa^nfa^%t&&&7Li&&%-% ci #im 

PMOS ( QP5 ) ^4sH-5li£-*Mfc. PMOS ( QP4 ) ^*feU3U£ 
;fcll30H#*M^, NMOS(QN3) ^^fei^^^t/M^A^ 
■f 7 Ji, NMOS ( QN3 ) iti±i±j^#^#»I4:^^^^Ht#«KH' CLK1 

jnMmm&^m, ftt^^nci ^*^^^t 

^ W-CLKl 4(e)]. 

>t^-^^#^^^ 302^^^^-fc^#H CI 
&#<tf>^#>&-ft^ W-CLKl, VTH1 
— PWM ^ft-t, ffj4(g)]. 

4W&i&iiH&/fi >^^#rA^#7t/fr 303 ^ 304 ¥) R-S 
j£#<$'£l§-#l&, if «rAiME/t,# 303 ^, 304 ^^'J^^ & 
-3fc^#Jfck^^^ 302 fr^ PWM 4t-^£ £] ^M^t-f *fSTA^ 6 tf^ 

A. ##^7^ — PWMf f (PWM1) 

PWM M^tyA^^,— PWM ^A^l) 
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031213 L6. 2 



% ty V ^15/195i 



8, &&MT&£&MWffr%'(frH° lMHz)^#*§-3P£*£.&tf 
i^-^^^^-^M^W>t CLK1 %>%^MtfWfo-<f CLK2 
(^SOOKHz) ^M&Ht^t CLK2; 9, 

4&*&-ft:$ fc^^^E.^*^*^ viN; 4£r^s&^ 10, gr&ilK^&TZLM. 

VSS; %^-tL&-*LmmT&fe> ftT&M&iX&M-tl>& Vb 6t 

fcvtoSlJt^^tJM^&IS- C2 ^*>$L&*tM 
«tJ.&>£ Vb C XJr&% ) ^t-t W-CLK2; £ — 

312, Jf] ^4frA.&-=-# ^t-r W-CLK2 #±A*E*fj5 

^^^^^-tfcit^^^&^mJ.^^^311^^^I^R2v 
^fci/U^] PMOS (QP6), 2-&i*£&^& 311 ^ " - n j&TftJ^ 
*SUUfritt Vb, i&£;&*&31ltf " + PMOSCQP6) 
^^jfp&^tia R2 ^$U£-&AJl, 311 
il^i PMOS CQP6) <K»4«tfSLh, PMOS ( QP6 ) 6*r & & * 

#JvMfe-?-9_t, JMtfcFiL R2 te^/afc^ ll-t. 

fe^-ftfe PMOS (QP7), £,<fe<&^fl C2. 
iMt* NMOS ( QN4 ), & + PMOS ( QP7 ) ft t 

11 Ji, NMOS (QN4) tfift*M«»»&##i£&>££> C2 ft 

ftjfc, PMOS ( QP7) ftMti£#5'J PMOS ( QP6 ) ftMUSJ£i&J. 
*t*.fl 311 ^4fr**U, NMOS (QN4) ft^&iMM'JN'^^H'*^ 
^ 7 _L, NMOS(QN4)itii^^^^^^^Bt^t^ ; t CLK1 
itlffl iti£JL$LtL%% C2 ft l^tfc-^ 
fll i&lt-T W-CLK2 [MS 4 ( f)l. 
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03121316.2 & M 4? $16/1931 

312 C2 tttirtfeig 

4£#^# >iUt-y W-CLK2 , m «<fc VTH2 &/f*-T 

[^Pf-PWMff. MS4(h)l. 

— %#r$L&'toik.m 313 ^ 315 ^ R-S 

iMMWll#jA, i*XUfr^ii.#*.# 313 315 ^#J4fe&4t |) \&% 
—&%ftm$Li&3$- 312 frd PWM -ft-r^^t & ^H5Ht-f 6 

Mit^*i;fliUfalf-3i4iL#i^-y, ^#«^^^r*^Xi^ 

— ^iM^+^/^H^I^ PWM Iff (PWM2) % 

it^^^^^it^— PWM -ft-T ( PWM1 ) PWM -ft 

f (PWM2)i£#^^) &J&(i&#;H? *,J&321^ 

*b, EJ^it^— PWM ^J^^^tj x^t^^^s 10 t^j 
PWM >fe5S-^x^^:^i)[6|, 

£® 4 + , (a) &W1p 1MHz ^i^>f Eft4f#>t Main-CLK; 
(b) Afa$£3L&;%mfJfr>f Main-CLK ±M±Vftt% 50%<#^ 
M-ff-y Div-Main; (c) (a) itf Main-CLK ^ 

500kHz tfjfrMrtifbVt CLK1; (d)A#(a) 
^i^^Bt-it^K'f Main-CLK ^2£#r^^, 500kHz 
H=Ht^+, ^JL^j«t^ (c) ttfrMHW^ 5-tik J $~J§l%)ii < )'frMtf 
ifffcyf CLK2; ( e ( c )^^^t^t CLK1 , — PWM 

>&it-f w-clki; ( f) ( d) tfifrmn^bvt 

CLK2£#-^PWM fc^i^iL^i^f-y W-CLK2; (g)A*M£(e) 
(tfiL^ijtft-y W-CLKI PWM -f£-y (PWM1 ); ( h ) &&$k 

( f ) 6$ i&^t-y W-CLK2 i^fr^f PWM At -y ( PWM2 ); (OA 
— PWM -ft-y (PWM1 ) ifp# — PWM -ft-y (PWM2) 
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03121316. 2 



ift W =fi &17/193* 



*&PWMtf^,41e#&iMM r SH#ll#*IB 1 ^M&^-ftQPl) 
(QN1 ) #ft*L#i&i£Jljt>t SL, *>J/f}*,S) B9 2(b) ^A, 

*»S 3 tfr^tf PWM <fei&30 &*M0£:N>U£^#> — 
PWM <fea&-, lOtf PWM%^20>M i 'jMll g l<tt#J&» 

##«i*.^8t*t**it 1MHz) ^^i^^M^iMJ^ 

ft^^MfcHt^t (-^ 500kHz), flffll^^PWM'fe^ 

^*']#r^#J#— — ;&&#J&4SL'fe.i&. — pwM'fr 

■t ) te#/fn>&^> 4 (i) #r^-ft# pwM^fr^ib. 

>S 10 + tf PWM &^20 #T^, ***iiS.i±-¥-4B^*^ (£U& 
it W-CLKl ) PWM &.&#jt£, S&fMM^&iiLf- 0%i^ 

tb ( 7k:&$,ih^& ) pwm ( ?p«&3fr«K ; t ) iM£j£-f 

ioo%x#tb ( Tjcia-^it^^ ) PWM^^t ( 

tfft'H&SHf-?- (^^.-^), jflfiMM"^* 0-l00%i^ttf£ffl 

J*J PWM It-fi&t PWM -£#J . 

@5M$'PWM ^i&t^AJrM^ (^@4^^M 
#JS'J^^at^^tA.**®. (a) lMHz^i^- 
>fcBHt#k>t Main-CLK £&^x^tb# 50%^^M^ft-^- Div-Main; 
(b) >l#i-&^Bt#*K>t Main-CLK $*MM)#l'tyfr4fH°% 500kHz 
tt^#&NfJ8M' CLK1; ( c ) 4fcffl ( b ) ^MWt&M 1 CLKl 
— PWM WH^I^tf W-CLKl; (d) jWM* (c) 

^ JL A ^t-t W-CLKl £ & SIT- PWM ( PWM 1 ). 
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03121316.2 & HJ3 H J&18/19E 

^flUt-fT-****^*^, 302 
PWM^^- (PWM1 ) 3EA4fci*4fc. *P*»B! 5(c) #T*. 

— pwm -ft-f- (pwmi) ^Ji^;tt:^Ji^-^^>®> 

®, ...©0f^i*liL#)#^ ( Pp^^^^JfX'fttfcM. 100%^.$!] — 
50%). i&ft+friJL, ^tt^#*^i4fr+^^^^^ife^ W-CLK2 
ft #4^#X PWM -fr-^ ( PWM2 ) Mtfa1t%&. 

m ?i&2-&$M*r W-CLKK W-CLK2 tf#H£f£ffl ( £ 

-.MM&ttZti®. ) w-clki, 

W-CLK2 m#tf)W$-*p$L*f&$-f L$L^tf}it®ft3Ht. /^m 6#f 
W-CLKI, W-CLK2 WiJ&fch^^^&BB"^. ffi^ 
& W-CLKI , W-CLK2 =ftJl£&#flt4$&#i&^£-te C 
jM*£ ) PWM W-CLKl, W-CLK2 

Bt*ft^at#*-A ( jfai-friiMU* ) PWM-fe*]. 

4t*^ft^i- ftffe^^A o— ioo%x-#ifc&iD# pwm 

It -f , aft *«J £ SI £ r ^ PWM ft »t , fife afc^ 

4C*,^, ^£4*4fcM$'AX>fe$3E.ffi4.tt PWM4£#J. ^ 

ffi. ffe#£3CJ5.iJ& PWM fei&JSUfcfli* PWM 

PWM-£#'J, ft£SMfe#$ai^>£tf PWM fc&JMMJ PWM 
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03121316.2 



iJi m # $819/1931 



2, 11 

7, 8 Bt^J*Jt*fr^<*-?" 

io 

12 PUTvl^t-y^ttJ^'T- 

30 PWM 
321^322 iS.igi'fcaS- 
40 

QPl PMOS ( ^HbW ) 

QNt NMOS ( itiiM^f' ) 

E ^/fi^^ 

LI jtStttB 
CO 

— - - — - -- — ■ - 
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03121316. 2 



ft m * w ® 



VlN (Vdd ) 




<^2 

Vss (GND) 



a i 
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03121316.2 



tt m * m m m/m 
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03121316. 2 



ft m v fff a ^3/6H 



( a ) Main-CLK f l FT Q P 

{ b) Div-main 1 
( C ) CLK 1 

(d) CLK2 

(e) W-CLK1 

If) W-CLK2 

( g ) PWM 1 
(h) PWM2 



( i ) PWM 




VTW 



VTH2 



4 



( a ) Div-main J 
(b)CLKi jl 

(C ) W-CLK 1 
{ d ) PWM 1 




© <3>(U(§>a) 

5 
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03121316.2 ft 91 $ Hf H 





(a) clk J] 0 n II 



(c) pwm liin 



a ii 



ji i 




Vth 
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03121316. 2 



ift 91 H It m #6/6# 



Vm 4.0V — v 

100% \ 

Vout3.0V— 3.0V (100%) 

fS% ^ 2.4V(X^ tbf:^ : 80%) 



ov- 



a 12 
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